Key indicators: single-crystal X-ray study; T = 93 K; mean (C-C) = 0.005 Å; R factor = 0.043; wR factor = 0.093; data-to-parameter ratio = 6.9.
The title compound, C 22 H 16 N 2 , is the first example of an ynamine with H atoms bonded to the terminal C atoms. The environment around each N atom is almost planar. The distances of the N atoms from a least squares plane fitted through each N atom and the surrounding three C atoms, are 0.087 (3) and 0.041 (4) Å . The dihedral angles between these two planes and the central phenylene ring are 23.34 (14) and 34.57 (14) . The two acetylene groups have an anti conformation, keeping a conjugation through the central benzene ring. The freely refined lengths of C sp -H are 1.00 (5) and 0.93 (4) Å , consistent with those of reported acetylenes. The H atoms bound to terminal C atoms have short contacts with the neighboring acetylenic C and N atoms. The closest contacts are an HÁ Á ÁN distance of 2.67 (5) Å and an HÁ Á ÁC distance of 2.74 (5) Å .
Related literature
For the related structures of ynamine compounds where a diphenylamino group is connected to a diacetylene in the terminal position, see: Galli et al. (1988 Galli et al. ( , 1989 . For the related structures of a diacetylene compound having 9-carbazolyl groups at both ends, see: Mayerle & Flandera (1978) . For the related structures of ynamine compounds incorporating a phenothiazine-10-yl group, see: Okuno et al. (2006) . For our work on the preparation and the structure of the related ynamine molecule incoporating a part of the title compound, see: Tabata et al. (2011 Table 1 The CHÁ Á Á interactions of C sp -H with the acetylenic carbon and the nitrogen atoms (Å , ). Data collection: CrystalClear (Rigaku, 2008 ); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SIR92 (Altomare et al., 1994 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: CrystalStructure (Rigaku, 2010 Therefore, reports of crystal structures are limited to rather stable ynamines (Galli et al., 1988; Galli et al., 1989; Mayerle & Flandera, 1978; Okuno et al., 2006; ) which carry some substituents, except for H atoms, on all C-and N-terminals.
When H atoms are connected to C-or N-terminals, the stability of ynamines decreases drastically. In the course of our research in ynamine compounds to develop a conjugated linker, (Tabata et al., 2011) we have succeeded in preparation and characterization of the title compound. It is the first example of ynamines with H atoms in the C-terminals.
In the molecular structure, (Fig. 1 ) the geometric parameters are consistent with those of other reported ynamines. (Table   1 ) The bond lengths of C sp -H are 1.00 (5) -diphenyl-1,4-phenylenediamine (2.00 g, 3.85 mmol) in dry THF (100 ml) at -78 °C under an argon atmosphere. After the solution was stirred for 1 h, methanol (1.3 ml) was added to the solution. It was allowed to warm to -10 °C and poured into water (50 ml). The water layer was extracted with ether (100 ml), and the combined organic layer was washed with saturated brine (20 ml), and dried over anhydrous sodium sulfate. After the solvent was evaporated, the residue was purified by GPC to give 0.60 g (yield 50%) of the title compound as a reddish brown powder. The single crystals with sufficient quality were obtained by slow evaporation from a solution of chloroform in a refrigerator.
supplementary materials sup-2 Refinement
Friedel pairs were merged because the molecule itself was achiral and because there were not any anomalous scattering effects. Four reflections whose 2θ angles were lower than 8° were not used for refinement because of the effect of a beam stop. The C-bound H atoms were obtained from a difference Fourier map and were refined isotropically with the restriction of C sp -H range between 0.95 (4) Å and 1.15 (4) Å.
Figures Fig. 1 . The asymmetric unit of the title compound with atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as small spheres. 
